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(54) Passenger-side airbag module darted end caps 



(57) The screws which are norma! ly employed to at- 
tach the end plates (24. 26) to the trough-shaped main 
body (12) of a passenger-side airbag module reaction 
canister (10) are replaced by darts (30) Impact-driven 



into cylindrical preparations (20). The darts are made of 
a material harder than that of the main body and include 
surface irregularities which deform the material of the 
main body and improve the frictional engagement. 
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Description 

This Invention relates to motor vehicle airbag nnod- 
ules. More particularly, it relates to the construction of 
the reaction canister of a passenger-side airbag nnod- s 
ule. 

The passenger-side airbag module of a motor ve- 
hicle normally includes a reaction canister which houses 
an inflaloranda folded airbag. Customarily, the reaction 
canister is in the form of a trough having a floor and a 
pair of spaced sidewalls. This main body is often formed 
from an extrusion of, for example, aluminum or plastic 
which is then cut to the desired length. It often includes 
screw preparations which are elongated channels run- 
ning along its length. The ends of the noain body are 
closed by means of end plates. The end plates are fas- 
tened to the main body by means of screws. Each screw 
extends through an opening in the end plate and into 
the main body Customarily, the screws thread into the 
ends of the screw preparalions. Several screws are re- 
quired to be threaded from each of the end plates into 
the main body of the reaction canister. As a conse- 
quence, the assembly of such a reaction canister is rath- 
er time consuming and labor intensive. 

It is a primary object of the present invention to sim- 
plify the assembly of a passenger-side reaction canister 
Another object Is to reduce the cost of assembling such 
a reaction canister. Other objects, features, and advan- 
tages will become apparent from the following descrip- 
tion and appended claims. 

In accordance with the present invention, linearly 
impact-driven "darts" are substituted for the screws for- 
merly employed in attaching the end plates of a reaction 
canister to its main body. A "dart" is an elongated pin 
which is made of a material harder than that of the main 
body. Its surface Includes irregularities which deform 
and engage the material from which the main body is 
extruded. This results in a high friction engagement be- 
tween the dart and the main body. 

FIG. 1 is an isometric view, partially exploded, illus- 
trating the attachment of the end caps to the main 
body of a reaction canister; 
FIG. 2 illustrates a dart usable in this invention; 
FIG. 3 Illustrates a modified dart in accordance with 
this invention; 

FIG. 4 is a plan view of a still further modification of 
a dart; 

FIG. 5 Is a side view of the dart of FIG. 4; 
FIG. 6 is a cross-section of the dart of FIGS. 4 and 
5 illustrating its insertion into a screw preparation; 
and 

FIG. 7 is a view similar to FIG. 6 illustrating the dart 
rotated into a locking position. 

Referring to FIG. 1, there is illustrated a reaction 
canister 1 0 for a passenger-side airbag module. It com- 
prises a main body 12 in the form of a trough having 



spaced parallel sidewalls 1 4, 1 6 and a floor 1 8. The floor 
is rounded to receive a cylindrical inflator and a folded 
airbag would normally be retained between the side- 
walls 14, 16. As these elements form no part of the in- 
vention, they are not illustrated. The main body 12 may 
be extruded from a material such as plastic or aluminum 
and cut to the desired length. In the embodiment which 
is illustrated, the main body is extruded with screw prep- 
arations 20 on its external surface. The screw prepara- 
tions are essentially tubular cylinders having longitudi- 
nal slots 22. 

The ends of the main body 12 are closed by end 
plates 24, 26. The end plates are provided with mount- 
ing holes 28 which are aligned with the respective screw 
preparations 20. The prior art practice has been to 
mount these end plates to the ends of the main body by 
means of screws passing through the mounting holes 
28 and threaded into the screw preparations 20. This is 
a rather time-consuming and labor-intensive procedure, 
as each screw in turn must be tumed and tightened. In 
accordance with the present invention, the screws here- 
tofore used are replaced by "darts" 30. 

The darts 30 are impact-driven linearly into portions 
of the main body 12, such as the cylindrical channels at 
the ends of the screw preparations 20. The darts 30 are 
characterized by having a hardness greater than that of 
the material from which the main body 12 is made. In 
addition, they make interference fits with the end open- 
ings of the screw preparations 20 and have surface ir- 
regularities which deform the inner surfaces of the screw 
preparations. This creates a high friction engagement 
between each dart and the main body which retains the 
end plates. 

FIG. 2 illustrates one form of dart which would be 
usable with this invention. It comprises a shank 30 hav- 
ing an enlarged head 32. The shank 30 has surface ir- 
regularities in the form of a plurality of substantially frus- 
to-conical surfaces 34 forming shoulders 36 having di- 
ameters greater than the shank 30. 

A modified form of dart is illustrated in FIG. 3. This 
modification also includes a shank 38 having an en- 
larged head 40. The surface irregularities, however, 
comprise a pair of lands 42a and 42b having V-shaped 
cross-sections circling the shank 38 at a shallow angle 
to the shank axis. This modification may also be impact- 
driven linearly into the screw preparation 20. However, 
the encircling lands will impart a slight amount of self- 
rotation as the dart advances. Both the FIG. 2 and FIG. 
3 versions illustrate darts which may be linearly impact- 
driven into the main body 18 to form a high friction se- 
curement without further manipulation. A suitable dart 
could be an article such as a concrete nail having a 
shank with an irregular surface. 

A somewhat different modification is illustrated in 
FIGS. 4 and 5. This modification also includes a shank 
44 having an enlarged head 46. The h ad, however, is 
provided with a slot 48 for reasons which will be ex- 
plained. In this modification, the surface irr gularities 
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Hfc tn the form of a plurality of sharpened ribs 50 which 
iio along one side of the shank 44 and which are helically 
Hi pncd -- resembling segments of a screw thread. The 
operation o( this modification is illustrated in FIGS. 6 and 
7 It 13 designed specifically for use in a screw prepara- 
1 ion 20 having the slot 22 (or an equivalent construction, 
Mxh rts H Key-shaped hole). It is impact-driven into the 
cr .inicioi ihc screw preparation 20 with the ribs 50 lying 
Aitfun W'c slot 22 as shown in FIG. 6. In this configura- 
hon I rrny be impact-driven its full length into the screw 
pfcpnf/i'ior Thereafter, it may be rotated by a screw- 
onvof Of similar device, as illustrated in FIG. 7, so that 
I he s-^arpoooc ribs 50 bite into the softer material of the 
screw pccp-iraiion 20. locking it into position. This mod- 
iiicrtton richiovos two additional advantages. The first is 
thrit inc hcucai paih of the ribs 50 creates a positive 
ci/tmp»nq rofcc as iho snank 44 is forced into the screw 
prcp<ifa tor ns n rosuti o! the helical path of the ribs. The 
second ts fvit the dart nrviy be more easily removed, if 
nocob-^f y Dy a revcfM) turn to align the ribs 50 in the 
slot 22 nfiowtug tfic Un 1 tu be simply out. 

In the ffwonton ris illustrated, the darts 30 in their 
vcinous TKxJtttzni ons n c independent members which 
may do «fnp.ic: d'lvon tn\o the main body 12 either indi- 
vidualty or simuiLtncouoly <iG a group. It will also be ap- 
parent nov5fovof thai the hoads of the darts of all but 
the FIGS 4 and 5 versions cotild be molded or otherwise 
secured m iho tx<j*cs oi trie respective end plates. In 
fact fhf» hfy^cf^ ccHtki ho completely eliminated and the 
shanK pofimns could foe formed integrally with the end 
plates 

Claims 

1. An automoia'c airbag module including a trough- 
shaoed to^ciion canister (10) of the type having an 
extruded man body (12) with first and second ends, 
including spaced parallel sidewalls (14, 16) joined 
by a floor (IS) and first and second end plates (24, 
26) c losing ine respective first and second ends, 
characterised by 

a plurality ot darts (30) extending from each of 
sa d end plates the darts being impact-driven 
into the respective first or second end of said 
mam oody each of said darts being of a mate- 
rial firtviny a fieiidnoss greater than that of said 
rnain txxiy and cairying surface irregularities 
making increased friction engagement with the 
material ol said body. 

2. An airtxig moduk) according to claim 1 wherein said 
main body (12) includes preparations (20) extend- 
ing along its lon^lh each defining first and second 
substantially cylindrical channels at the respective 
first and second end of the main body, each of said 
channels receiving one of said darts (30) therein. 



3. An airbag module according to claim 2 wherein 
each of said preparations (20) defines a slot (22) 
along its length extending into said cylindrical chan- 
nel and wherein the surface irregularities on each 
5 of said darts (30) include a protrusion (50) which 
extends into said slot upon the impact driving of said 
dart but is then displaced into said preparation by 
rotation of the dart. 

10 4. An airbag module according to any preceding claim 
wherein each of said darts (30) is a separate entity 
. from its respective end plate (24, 26), extends 
through an opening (28) in said end plate into said 
main body (12), and includes an enlarged head (32, 
75 40, 46) engaging the surface of said end plate. 

5. A method of assembling an automotive airbag mod- 
ule which comprises: 

20 providing a trough-shaped extrusion having 

spaced first and second sidewalls joined by a 
floor; 

cutting said extrusion to form a trough-shaped 
main body (1 2) of desired length having spaced 
25 first and second sidewalls (1 4, 16) joined by a 

floor (18) and first and second ends; 
providing first and second end plates (24, 26) 
adapted to close the respective first and second 
ends of said main body; 
30 providing a plurality of darts (30) extending 

from each of said end plates, each constructed 
of a material harder than that of said main body 
and having a shank (30, 38, 44) carrying sur- 
face irregularities (36, 42a, 42b, 50); and 
3S linearly impact-driving each of said darts into 

the respective first or second end of said main 
body to seat each end plate against said main 
body while thereby deforming the material of 
said main body to innprove the frictional 
40 engagement between said dart and main body. 

6. A method of assembling an automotive airbag mod- 
ule which comprises: 

45 providing a trough-shaped extrusion having 

first spaced first and second sidewalls joined 
by a floor; 

cutting said extrusion to form a trough-shaped 
main body (1 2) of desired length having spaced 
so first and second sidewalls (14, 16) joined by a 

floor (18), and first and second ends; 
providing first and second end plates (24, 26) 
adapted to close the respective first and sec- 
onds ends of said main body; 
55 providing a plurality of darts (30), each con- 

structed of a material harder than that of said 
nrtain body, having an enlarged head (32, 40), 
and a shank (30. 38) carrying surface irregular- 
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ities (34. 42a. 42b); and 
linearly Impact-driving each of said darts 
through one of said end plates and into the 
respective first or second end of said main body 
to seat its head against said one end plate while s 
thereby deforming the material of said main 
body to improve the frictlonal engagement 
between said dart and main body 

7. A method of assembling an automotive airbag mod- io 
ule which comprises: 



providing a trough-shaped extrusion having 
spaced first and second sidewalls joined by a 
floor and having substantially cylindrical screw is 
preparations (20) therealong defining substan- 
tially cylindrical channels with a longitudinal slot 
(22) extending into each of said channels; 
cutting said extrusion to form a trough -shaped 
main body ( 1 2) of desired length having spaced 20 
first and second sidewalls (14. 16) joined by a 
floor (18) and including portions of each of said 
screw preparations therealong, and first and 
second ends, each end Including ends of said 
screw preparation portions; 2S 
providing first and second end plates (24, 26) 
adapted to close the respective first and second 
ends of said main body; 

providing a plurality of darts, each constructed 
of a material harder than that of said main body. 30 
having an enlarged head (46). and a shank (44) 
carrying sharpened helical ribs (50) along one 
side to form a plurality of aligned ribs dimen- 
sioned to fit within the slot of one of said screw 
preparation portions; 3S 
linearly Impact-driving each of said dart through 
one of said end plates and into the respective 
first or second end of the channel of one of said 
screw preparation portions on said main body 
to seat its head against said one end plate with 40 
said ribs being positioned within said slot; and 
rotating each of said darts to advance its ribs 
into, and thereby deform the material of said 
main body to Improve the frictlonal engagement 
between said dart and main body. 46 
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